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A practical guide to vendors providing wastewater recovery and reuse

technologies, covering the reader intent, the relationship to vendors providing
wastewater recovery and reuse technologies, key evaluation criteria, common
risks, and the information the intended project audience should confirm before
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In the current industrial landscape, the transition from wastewater disposal to
wastewater recovery is no longer just an environmental initiative; it is a critical
operational strategy. As water scarcity increases and regulatory frameworks
tighten, industrial facilities are seeking comprehensive solutions to treat and reuse
process water. Identifying the right vendors providing wastewater recovery and
reuse technologies requires a deep understanding of the mechanical, chemical,
and digital layers that constitute a modern treatment plant.

At the core of these systems lies the need for precise monitoring and control.
Without accurate data on tank levels, flow rates, and chemical concentrations,
even the most advanced membrane or biological system can fail. This guide
explores the technological landscape of wastewater reuse, with a specific focus on
the instrumentation that ensures these systems operate at peak efficiency.

| Measurement Principles in Wastewater Recovery

Before evaluating specific vendors providing wastewater recovery and reuse
technologies, engineers must understand the fundamental measurement principles
that govern the automation of these systems. Level measurement is perhaps the
most vital parameter in a wastewater plant, influencing pump control, chemical
dosing, and overflow prevention.

| Radar Level Measurement (Non-Contact)

Radar technology, particularly high-frequency (80GHz) frequency-modulated
continuous wave (FMCW) radar, has become the industry standard for challenging
wastewater environments. It works by emitting a microwave signal that reflects off
the liquid surface. The time-of-flight or frequency shift is used to calculate the
distance.

Advantages: It is unaffected by vapor, temperature fluctuations, or dust. It can
penetrate foam to a certain extent and provides high accuracy (often within £2
mm).
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Application: Ideal for chemical storage tanks, equalization basins, and reactors
where steam or turbulence is present.

| Ultrasonic Level Measurement

Ultrasonic sensors emit high-frequency sound waves that bounce off the surface of
the wastewater. The sensor measures the time taken for the echo to return.

Advantages: Cost-effective and easy to install for simple applications.

Limitations: Sound speed is affected by air temperature and gas composition. In
wastewater sumps where methane or CO2 may be present, or where significant
temperature gradients exist, ultrasonic sensors require robust temperature
compensation.

Application: Open channel flow measurement and outdoor sumps.

| Hydrostatic Pressure Measurement

This principle relies on the relationship between the height of a liquid column and
the pressure it exerts at the base. Submersible pressure transmitters or
flange-mounted sensors measure this head pressure to determine level.

Advantages: Highly reliable for deep tanks and unaffected by surface foam or
turbulence.

Limitations: Accuracy can be compromised if the density of the wastewater
changes significantly due to high solids loading.

Application: Deep lift stations and sludge holding tanks.

| Key Technologies Offered by Recovery Vendors

Vendors providing wastewater recovery and reuse technologies typically specialize
in one or more of the following treatment stages. A successful project often
involves integrating these technologies into a seamless process flow.
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1. Membrane Bioreactors (MBR): Combining biological treatment with
microfiltration or ultrafiltration. MBRs produce high-quality effluent suitable for
reuse in cooling towers or irrigation.

2. Reverse Osmosis (RO) and Nanofiltration: These technologies are used for the
removal of dissolved solids and salts. They are essential for high-purity industrial
reuse applications, such as boiler feed water.

3. Advanced Oxidation Processes (AOP): Utilizing ozone, UV, or hydrogen peroxide
to break down complex organic pollutants that are resistant to biological
treatment.

4. Dissolved Air Flotation (DAF): Used to remove fats, oils, and greases (FOG) and
suspended solids by attaching air bubbles to particles, causing them to float to the
surface for skimming.

To ensure these technologies function correctly, integrated instrumentation from
reliable sources is necessary. For those looking to optimize their system's
performance through precision measurement, you can Review product options and
application support to find the right sensors for each stage of the recovery process.

| Selection Criteria for Wastewater Instrumentation

When evaluating vendors providing wastewater recovery and reuse technologies,
the instrumentation package should be scrutinized based on the following criteria:
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Radar Sensors Ultrasonic Sensors Hydrostatic

Transmitters

Accuracy High (£2mm) Moderate (+0.25% of  High (£0.1% to
range) 0.5%)

Chemical Resistance Excellent (PTFE/PVDF Good (Plastic Variable (Requires
options) housings) specific alloys)

Foam Tolerance Moderate to High Low Excellent

Maintenance Low (No contact) Low (No contact) Moderate (Cleaning

required)
Cost Higher Lower Moderate
Typical Range Up to 30m - 120m Up to 15m Up to 200m (H20)

| Installation Considerations and Best Practices

Proper installation is as critical as selecting the right technology. Even the
highest-quality sensor from top-tier vendors providing wastewater recovery and
reuse technologies will fail if improperly positioned.

| 1. Avoiding Dead Zones

Every non-contact level sensor has a "dead zone" or "blocking distance" near the
sensor face where measurements cannot be taken. Ensure the maximum liquid
level never enters this zone. For radar, this is often minimal (50mm to 100mm),
but for ultrasonic, it can be 250mm to 500mm.

| 2. Beam Angle and Obstructions

Sensors must be installed with a clear "line of sight" to the liquid surface. Internal
tank structures like ladders, agitators, or inlet pipes can create false echoes.
Modern radar sensors allow for "false sighal suppression," where the software is
taught to ignore these static reflections.
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| 3. Mounting Position

Radial Position: Avoid mounting the sensor in the exact center of a circular tank to
prevent multiple-path reflections.

Inlet Proximity: Do not mount the sensor directly over the point where liquid enters
the tank, as the turbulence and air entrainment will cause signal instability.

Stilling Wells: In highly turbulent tanks or those with heavy foam, installing the
sensor inside a vertical pipe (stilling well) can provide a calm surface for accurate
measurement.

| Common Risks and Limitations in Wastewater Reuse

Implementing wastewater recovery is not without challenges. Engineers must
account for the following risks when designing their systems:

Scaling and Fouling: High mineral content in industrial wastewater can lead to
scale buildup on sensors and membranes. Selecting sensors with non-stick
coatings (like PTFE) is essential.

Chemical Compatibility: Wastewater often contains a cocktail of acids, bases, and
solvents. All wetted parts of the instrumentation must be compatible with the
specific chemistry of the waste stream.

Signal Interference: In large metal tanks, multipath interference can occur.
Advanced signal processing in the Main Page of the instrument's firmware is
required to filter out noise and maintain a stable reading.

Power and Connectivity: Many wastewater facilities are spread over large areas.
Vendors should provide options for 4-20mA HART, RS485 Modbus, or wireless
transmission to integrate with the central SCADA system.

| Frequently Asked Questions (FAQ)

Q: Can radar level meters measure the interface between oil and water in a
recovery tank?
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A: Yes, guided wave radar (GWR) is particularly effective for interface
measurement. It can detect the top of the oil layer and the interface where the
water begins, provided the upper liquid is non-conductive and the lower liquid is
conductive.

Q: How often should level sensors in wastewater applications be calibrated?

A: While many modern digital sensors are designed for long-term stability, a
verification check every 6 to 12 months is recommended. In high-fouling
environments, more frequent cleaning of the sensor face may be necessary to
maintain accuracy.

Q: What is the best way to measure level in a tank with heavy surface foam?

A: Hydrostatic pressure transmitters are immune to foam because they measure
the weight of the liquid column. If non-contact measurement is required,
high-frequency radar is the best alternative, as it can often penetrate light to
medium foam layers.

Q: Are ultrasonic sensors suitable for chemical wastewater?

A: Only if the chemical does not produce heavy vapors. Vapors change the speed
of sound in the air space, leading to significant measurement errors. For chemical
wastewater, radar or hydrostatic sensors are generally preferred.

| Conclusion

Selecting from the various vendors providing wastewater recovery and reuse
technologies requires a holistic view of the process. While the treatment
technology (RO, MBR, etc.) performs the work of cleaning the water, the
instrumentation provides the intelligence required to manage the system safely
and efficiently. By prioritizing robust measurement principles and adhering to strict
installation guidelines, industrial facilities can achieve reliable water reuse,
reducing their environmental footprint and operational costs. For comprehensive
technical specifications and to explore the full range of industrial level solutions,
visit the Main Page for expert guidance.



